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Mollaret’s meningitis is a benign aseptic meningitis of 
unclear etiology characterized by headache, meningism, 
malaise, and fever, which recurs at intervals ranging 
from weeks to months [l]. Signs and symptoms of 
meningeal irritation appear acutely, in association with 
fever and pleocytosis of mononuclear cells. These 
episodes last for 2-5 days, or occasionally longer, and 
remit spontaneously. Five to 15 attacks may occur, 
separated by symptom-free intervals ofweeks to months. 
Transient neurologic abnormalities may be present 
during the attacks, but they disappear after the acute 
illness. The diagnosis of Mollaret’s meningitis is made 
only after other recognized causes of recurrent lympho- 
cytic meningitis have been excluded. 
A 7-year-old girl with Mollaret’s meningitis, a 
rarely reported disease in childhood, presented with the 
major clinical aspects, laboratory findings and the ghost 
cells in cerebrospinal fluid (CSF), which are known as 
hallmarks of Mollaret’s meningitis (Figure 1). The child 
presented with a 5-day history of fever, headache, 
nausea, vomiting and meningism. Previously, she had 
had three similar episodes. She had no history of head 
injury or recent dental work. She had ruptured herpetic 
vesicles on her mouth and lips, a stiff neck, and positive 
Kernig’s and Brudzinski’s signs. 
The first CSF examination in August 1997 revealed 
a normal opening pressure, 180 white blood cells/mm3 
(95% polymorphonuclear cells), protein 175 mg/dL, 
glucose 21 mg/dL, chloride 129 mmol/L, 1gG 37.4 
mg/dL, IgM 5.78 mg/dL, and IgE 13 IU/mL, serum 
IgG level 1230 mg/dL, IgM 120 mg/dL, IgE 456 
IU/mL, and IgG index 0.54, blood urea nitrogen 
39 mg/dL, glucose 97 mg/dL, total protein 6.3 g/dL, 
alanine aminotransferase 20 IU/L, aspartate aminotrans- 
ferase 18 IU/L, Na+ 124 mmol/L and K+ 6 mmol/L. 
After 4 days, lumbar punctures revealed only 40 leuko- 
cytes (most of them were mononuclear cells) and many 
special types of large cell that have been called ‘endo- 
thelial’, per cubic millimeter. After 36 h, the last lumbar 
punctures revealed only 30 leukocytes and no ghost 
cells per cubic millimeter. Other laboratory tests 
showed the following: hemoglobin 11 g/dL, hematocrit 
40%, leukocytes 40 OOO/mm3,  platelets 157 OOO/mm3. 
Peripheral blood smear showed 93% neutrophils, 7% 
lymphocytes, polychromosia, and erythrocyte sedimen- 
tation rate 105 mm/h. Urinalysis showed no specific 
findings. CRP (+ + +), AS0 50 Todd Units, Latex RF 
Figure 1 Mollaret’s large mononuclear cells in the CSF of 
our patient (HE X 40). 
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(-), nitroblue tetrazolium was normal. Bacterial cultures 
of CSF and blood were negative. Chest X-ray revealed 
bilateral minimal fibronodular infiltration and no other 
changes. Electrocardiogram was normal; abdominal 
ultrasonography did not show any specific findings. 
Computed tomography of the skull was normal. HSV 
type 1 (HSV-1) antibodies in both CSF and serum were 
detected by ELISA (HSV-1, IgM, Disatt Bio-3 by 
TECAN minilyser-Austuria). Polymerase chain reaction 
(PCR) also detected HSV-1 in samples of CSE 
The characteristic cytologic picture in the CSF 
usually constitutes the diagnostic feature in Mollaret’s 
meningitis. In 1944, Mollaret first described these 
unidentifiable mononuclear cells, characterized by the 
irregular, vague outlines of nuclear and cytoplasmic 
membranes that undergo lysis rapidly. After the first 
day, the polymorphonuclear neutrophils disappear and 
the pleocytosis becomes predominantly lymphocytic 
[ 2 ] .  The lymphocytic elements disappear rapidly and 
the pleocytosis resolves within a matter of days after an 
episode [2]. The presence of large mononuclear cells in 
the CSF of a patient with Mollaret’s meningitis has 
given rise to many discussions. The presence of cell 
debris and ghost cells in the CSF has been suggested to 
be the cause of the meningitis (exactly as occurs during 
spontaneous or surgical discharge of the contents of the 
epidermoid cyst), rather than the consequence of a 
viral-induced inflammatory reaction [2]. Although 
Mollaret originally described the large mononuclear 
cells seen in the CSF as endothelial, subsequent ultra- 
structural and immunocytochemical studies support a 
monocyte/macrophage lineage for these cells. The 
macrophagic origin of the ‘endothelial cells’ has now 
been settled [3]. 
Mollaret’s meningitis used to be known as aseptic 
periodic meningitis, which could be considered as 
an unusual manifestation of familial Mediterranean 
fever, and colchicine was used in treatment [4,5]. 
Numerous attempts to establish a microbiological cause 
for Mollaret’s meningitis have failed, although herpes 
simplex virus (HSV) has been isolated from CSF in 
some cases [6]. To date, the pathogenesis of this entity 
remains uncertain, although an association with HSV 
has been reported in rare cases [7]. Bergstrom [8], 
Berger [l], Picard et a1 [9], and Jensenius et a1 [lo] 
reported Mollaret’s meningitis caused by HSV type 2. 
The first report was by Steel et al [ I l l  who isolated 
HSV type 1 in recurrent (Mollaret) meningitis. As a 
rarely reported etiology, Yamamoto et al [6] have also 
reported the disease to be associated with HSV-1. 
Achard et al [2] reported recurrent aseptic meningitis 
secondary to intracranial epidermoid cyst. 
Viral isolation studies indicate that HSV-1 and 
HSV-2 are responsible for approximately 0.5-3% of 
cases of aseptic meningitis. PCR was a diagnostic test 
in a study performed on five women, with, altogether, 
12 episodes ofvirus culture-negative aseptic meningitis, 
where HSV-2 was detected in samples of CSF [12]. In 
this study, only three patients had a medical history of 
previous genital herpes infection. However, aseptic 
meningitis is a well-recognized complication of primary 
genital herpes [I]. 
Our case had orolabial herpetic lesions and 
Mollaret’s meningitis with large mononuclear ghost 
cells and HSV-1 antibodies in CSF and serum. We 
were able to identify the presence of HSV-1 in the CSF 
by PCR. We suggest that HSV may be a more common 
cause of aseptic meningitis than has been demonstrated 
by current commonly available serologic and culture 
techniques and by the introduction of ghost cells to 
physicians. The diagnosis of Mollaret meningitis was 
first established by cytologic examination of the CSF 
in this patient with recurrent aseptic meningitis. This 
also suggested that HSV-1 might have a role in the 
etiology of Mollaret’s meningitis. Clinical findings and 
a history of labial herpes may be a hint to the etiologic 
diagnosis. We treated our case with intravenous peni- 
cillin G and chloramphenicol until bacterial cultures 
were reported negative after 48 h. She was almost 
entirely asymptomatic after 96 h. At review after 2 
weeks, she was well, with no neurologic sequelae. The 
duration of clinical illness may have been shortened by 
treatment with intravenous acyclovir. 
In conclusion, we were successful in showing ghost 
cells, the hallmark of Mollaret’s meningitis, in CSF 
obtained at the second lumbar puncture, although they 
appear only for a short time and they cannot often be 
viewed. Our observation suggests that searching for 
herpes virus type 1, as well as type 2 ,  in blood and CSF 
may be useful in unexplained recurrent meningitis. 
Ismail H .  Kara’, Fuat Giirkan’*, 
Mehmet Bopak2, Biinyamin Dikici2, 
Mehmet Kervancio$u ’, 
ibrahim Sari’ and Kenan Haspolat‘ 
Departments of ‘Family Practice, 
‘Pediatrics and 3Pathology, 
Dicle University Medical School, 
Diyarbakir, Turkey 
*Tel/Fax: +90 412 2488440 
E-mail: fuatgurkan@hotmail.com 
References 
1. Berger JK. Benign aseptic (MoUaret’s) meningitis after genital 
herpes. Lancet 1991; 337: 1360-1. 
2. Achard JM, Lallement PY, Veyssier P, et al. Recurrent aseptic 
meningitis secondary to intracranial epidermoid cyst and 
4 4 8  C l in ica l  M i c r o b i o l o g y  a n d  In fec t ion ,  V o l u m e  5 N u m b e r  7, Ju ly  1999 
Mollaret’s meningitis. two distinct entities or a single disease? A 
case report and a nosologic discussion. Am J Med 1990; 89: 
3. Evans H. Cytology of Mollaret meningitis. Diagn Cytopathol 
1993; 9(4): 373-6. 
4. Vilaseca J, Tor J, Guardia J, Bacardi R. Periodic meningitis and 
familial Mediterranean fever. Arch Intern Med 1982; 142(2): 
5. Mascia RA, Smith CW Jr. Mollaret’s meningitis: an  unusual 
disease with a characteristic presentation. Am J Med Sci 1984; 
6. Yamamoto LJ, Tedder DG, Ashley R, et al. Herpes simplex virus 
type 1 DNA in cerebrospinal fluid of a patient with Mollaret’s 
meningitis. N Engl J Med 1991; 325: 1082-5. 
7. Teot LA, Sexton CW Mollaret’s meningitis: case report with 
immunocytochemical and polymerase chain reaction amplifi- 
cation studies. Diagn Cytopathol 1996; 15(4): 345-8. 
807-10. 
378-9. 
287(1): 52-3. 
8. Bergstrom T. Mollaret’s meningitis caused by herpes simplex 
virus type 2. La Kartid Ningen 1989; 86: 1279-80. 
9. Picard FJ, Dekaban GA, Silva J. et al. Mollaret’s meningitis 
associated with herpes simplex type 2 infection. Neurology 
10. Jensenius M, Myrvang B, Storvold G, Bucher A, Hellum KB, 
Bruu AL. Herpes simplex virus type 2 DNA detected in 
cerebrospinal fluid of 9 patients with Mollaret’s meningitis. Acta 
Neurol Scand 1998; 98: 209-12. 
11. Steel JG, Dix RD, Baringer JR. Isolation of herpes simplex virus 
type I in recurrent (Mollaret) meningitis. Ann Neurol 1982; 11: 
12. Jensenius M, Myrvang B, Storvold G. Mollaret meningitis. Is the 
riddle finally solved? Tidsskr Nor Laegeforen 1997; 117(16): 
1993; 43: 1722-7. 
17-21. 
23 19-2 1. 
ERRATUM 
Detection of cross-transmission of multiresistant Gram-negative bacilli 
and Stuphylococcus uureus in adult intensive care units by routine typing 
of clinical isolates 
Clin Microbiol Infect 1999; 5: 355-363 
Hajo Grundmann, Axel Hahn, Boris Ehrenstein, Klairs Geigev, Hansjorg Just and 
Franx D. Daschner 
On page 358, there was a revision by the author, which was omitted. We are happy to reproduce the correct 
sentences below: 
The average waiting time until organisms with indistinguishable fingerprints were isolated from different patients 
was 44.1 days ( c I y 5  32.3-55.8) as opposed to 10.1 days ( C I y s  4.7-15.6) for MR GNB (p=0.0004). Patients who 
harbored indistinguishable MR GNB were 5.6 times more likely to have stayed in ICUs during overlapping periods 
than those with indistinguishable S. aureus ( c I ~ 5  1.49-23.08). 
